Regulation of polymorphonuclear leukocyte cytokine receptor expression: the role of altered oxygen tensions and matrix proteins.
We investigated the effects of hypoxemia +/- reoxygenation (H/R) on matrix protein regulation of polymorphonuclear leukocyte (PMN) IL-1beta types I and II, TNF-alpha (p60, p80), and IL-8R expression compared with normoxic controls. H/R reduction IL-1beta type I, TNF-alpha (p80), and IL-8R expression compared with hypoxic levels. Neither fibronectin nor laminin effected cytokine receptor expression during normoxia, but both fibronectin and laminin significantly reduced IL-1beta type I, TNF-alpha (p80), and IL-8R expression during hypoxia. Following H/R, both fibronectin and laminin significantly reduced IL-1beta type I, TNF-alpha (p80), and IL-8R expression during hypoxia. Following H/R, both fibronectin and laminin significantly increased TNF-alpha (p60, p80) and IL-8R expression. Cross-linking of adherent PMN very late antigen (VLA)-5 and VLA-6 receptors resulted in a progressive increase in TNF-alpha (p60, p80) and IL-8R expression during hypoxia; cross-linking of adherent PMN VLA-5 and and VLA-6 receptors resulted in a progressive increase in TNF-alpha (p60, p80) and IL-8 receptors following H/R. Cross-linkage of IL-1betaR type I, TNF-alphaR (p80), and IL-8R during hypoxia and H/R resulted in increased and subsequently decreased O2- production and degranulation. Inhibition of reduced nicotinamide adenine dinucleotide phosphate oxidase activation with diphenyleneiodonium following hypoxia but before reoxygenation prevented the decreases in IL-1beta types I and II, TNF-alpha (p80), and IL-8R expression that was seen following H/R alone. These results demonstrate that, during hypoxia and H/R, integrin signaling via alpha5beta1, and alpha6beta1 increases and subsequently decreases the expression of PMN cytokine receptors.